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BACKGROUND OF THE INVENTION 

1. Field of the Invention : 

[0001] This invention relates to flashlights, and reflector lenses for flashlights. In particular the 
invention is concerned with a flashlight configuration which is watertight. More so the inventon 
is also concerned with a flashlight which can be operated without effecting the integrity of the 
flashlight electronics and electrics. 

2. General Background and State of the Art : 

[0002] Different flash lights are known which a barrel for mounting batteries, a lamp, a switch, a 
circuit, and the switch being for opening and closing the circuit between the batteries and the 
lamp. These flash lights also include a lens. 

[0003] The different flashlights are not appropriately waterproof, ergonomic, and nor do they 
have the appropriate characteristics to effect a good broad light beam. 

[0004] The invention is directed to providing a flashlight with advantageous properties over 
known flashlights. 

SUMMARY OF THE INVENTION 

[0005] According to the invention there is provided a flashlight comprising a barrel, the barrel 
being for mounting batteries, a lamp, a switch, a circuit, the switch being for opening and closing 
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the circuit, the circuit being between the batteries and the lamp. There is also a lens, a cap for the 
barrel, and a pistol grip handle extending transversely from the barrel. 

[0006] The handle includes a mounting for a trigger, and the trigger includes magnetic means 
being operable to activate the switch through a wall of the barrel, and the switch being contained 
inside the barrel. The flashlight barrel has a forward end and a rear end, and the handle engages 
the barrel at a position substantially midway between the forward end and the rear end. The 
barrel is substantially partially egg-shaped from the forward end to the rear end, and the forward 
end being substantially truncated and being for receiving the cap. The truncation effectively 
creates a half-egg shape. 

[0007] The trigger is mounted in a housing, the housing being removably lockable in a 
receptacle, and the housing being capable of being removed from the receptacle on release of the 
locking. The trigger is contained in a housing, and the housing is at least partly retained in 
position in a receptacle in the handle by the cap. 

[0008] There is a gasket between the cap and the barrel, and the gasket permits a watertight seal 
to be formed between the barrel, the gasket, the cap and a transparent face mounted with the cap. 

[0009] The lens includes a reflective surface, the reflective surface being substantially parabolic 
with multiple protrusions arranged on the reflective surface. The multiple protrusions are 
substantially hemispherical protrusions arranged around the reflective surface. The protrusions 
are arranged in rows from a base of the parabolic reflector towards the edge of the parabolic 
reflector, there being multiple protrusions in each row. Preferably successive rows are offset 
relative to protrusions in adjacent rows. More specifically the protrusions substantially adjacent 
to the base of the parabolic reflector are relatively smaller than the size of the protrusions 
towards the edge of the parabolic reflector. 

[0010] In one preferred form the protrusions are substantially hemispherical formations and the 
diameter of the hemispheres at the area towards the edge of the reflector is greater than the 
diameter of the hemispheres toward the base of the parabolic reflector. 
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[0011] The lamp includes a filament, the filament being located substantially at the vertex of the 
parabolic reflector and the array of protrusions on the reflector surface is adapted to disperse a 
fraction of light intensity into a relatively conical pattern of light, the dispersion resulting into a 
relatively larger diameter of light pattern emanating from the lamp. 

[0012] The batteries are mounted in a housing, the housing being removable from the barrel 
when the cap is removed from the barrel. The housing is a substantially cylindrical element for 
mounting multiple batteries in an axial relationship around the axis of the housing. There is a 
mounting for a switch and circuit on an outside wall of the housing. The switch is electronic, 
and includes a reed switch operable by the trigger on the handle. The operation of the flashlight 
by the switch is effected by an element mounted on the flashlight unassociated with the housing. 

[0013] Further aspects of the present invention will become apparent in the course of the 
following description and by reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig. 1 is a perspective view with parts separated, viewing the flashlight from the rear. 

[0015] Fig. 2 is a perspective view of the flashlight with the parts separated, viewing the 
flashlight from the forward position. 

[0016] Fig. 3 is a schematic of the electronic switch. 

[0017] Fig. 4 is a detailed side view of the reflector lens showing the protrusions, and the 
angularly reflected light rays. 

[0018] Fig. 5 is a detailed view of the reflector lens showing the protrusions, and the parallel 
reflected light rays. 

[0019] Fig, 6 is a detailed front view of the reflector. 
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DETAILED DESCRTPTTON OF THE PREF ERRED EMB ODIMENTS 



[0020] The present invention will now be described in detail with reference to a few preferred 
embodiments thereof, as illustrated in the accompanying drawings. In the following description, 
numerous specific details are set forth in order to provide a thorough understanding of the 
present invention. It will be apparent, however, to one skilled in the art, that the present 
invention may be practiced without some or all of these specific details. In other instances, well 
known process steps have not been described in detail in order to not unnecessarily obscure the 
present invention. 

[0021] A flash light comprises a barrel, the barrel being for mounting batteries, a lamp, a 
switch, a circuit, the switch being for opening and closing the circuit, the circuit being between 
the batteries and the lamp. There is also a lens, a cap for the barrel, and a pistol grip handle 
extending transversely from the barrel. 

[0022] The flashlight includes a barrel 10, within which is mounted batteries 1 la, 1 lb, 1 lc, 1 Id, 
1 le, 1 If, 1 lg, and 1 lh. There is also an electronic switch 12 in the barrel 10 and a lens reflector 
13. The barrel 10 includes a threaded forward portion 14 on the outside surface of the wall 15 of 
the barrel, and the threaded portion 14 engages the internal threaded portion 16 on the cap 17. 
The cap 17 includes a transparent face 18 mounted at the forward end. There is also a circular 0- 
ring gasket which is located at the rear of the screw-threaded portion 14, where it engages the 
shoulder 21 of the barrel. The screw-threaded portion 14 is located on a neck portion ahead of 
the shoulder 21. When the cap 17 is screwed down on the barrel portion, a tight, substantially 
waterproof or leak-proof seal is obtained to the configuration of the barrel and the enclosing cap 
17. By this configuration, a substantially leak-proof construct is obtained for the contents within 
the barrel and cap. 

[0023] The handle includes a mounting for a trigger, and the trigger includes magnetic means 
being operable to activate the switch through a wall of the barrel, and the switch being contained 
inside the barrel. The flashlight barrel has a forward end and a rear end, and the handle engages 
the barrel at a position substantially midway between the forward end and the rear end. The 
barrel is substantially partially egg-shaped from the forward end to the rear end, and the forward 
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end being substantially truncated and being for receiving the cap. The truncation effectively 
creates a half-egg shape. 

[0024] The trigger is mounted in a housing, the housing being removably lockable in a 
receptacle, and the housing being capable of being removed from the receptacle on release of the 
locking. The trigger is contained in a housing, and the housing is at least partly retained in 
position in a receptacle in the handle by the cap. 

[0025] Depending from the wall 15 of the barrel, there is a pistol handle 22, which extends in a 
general line from about midway between the rear end 23 of the barrel and the forward end 24 of 
the barrel. The pistol grip in part is formed to be contiguous with the wall of the barrel. The 
portion 25 that is contiguous is formed of the same material and is essentially molded as one 
component with the barrel. The pistol grip handle 22 slants backwards towards the rear 23 of the 
barrel such that the rear portion 26 of the pistol grip is substantially aligned with the rear end 23 
of the barrel 10. 

[0026] In the base 27 of the pistol grip 22, there is a foot 28 which is slidable in and out of the 
base 27. The foot can be used for name engraving or other features to be added to the flashlight. 
The pistol grip 22 also contains a second material 29 which is formed of a relatively flexible 
elastic or resilient cushion-like component which is separately molded to the back of the pistol 
grip. This material also extends to zone 30, which is at the rear of the flashlight. Conveniently, 
the color of the material 29 and 30 is different from the material constituting element 25 wall 15, 
in other words to produce an effect of two-tone appearance to the flashlight. The material of 
element 25 and the wall 15 is a more durable and rigid plasticized material which is separately 
molded from the barrel portion. 

[0027] The portion 30 at the rear of the barrel overlays the back of the material, constitutes the 
wall 15, and so in effect the flashlight is formed by two different plastic-type materials. The 
wall 15 below the material 30 constituting the rear cushioned element at the back of the 
flashlight. In this fashion, the integrity of the wall 15 is retained together with the cap 17. Also, 
to ensure the integrity of the barrel, the location of the area of joinder of the pistol grip handle 
22 and the wall 15 is created without any apertures between these components. 



[0028] There is a gasket between the cap and the barrel 10, and the gasket permits a watertight 
seal to be formed between the barrel, the gasket, the cap 17 and a transparent face mounted with 
the cap 17. 

[0029] The forward portion of the pistol grip 22 is provided with a receptacle 31 for receiving a 
trigger 32. The trigger 32 has a top plate 33, which slides into a reception slot 34 at the top of 
the receptacle 31. The trigger 32 can be removed and placed in position in the receptacle, when 
the cap 17 is removed from the front of the barrel When the cap 17 is in location over barrel, the 
peripheral edge of the cap 17 overlaps the location where plate 33 sitting in its receptive zone 34, 
and thus the trigger 32 cannot be removed from its position in the receptacle 3 1 . 

[0030] The trigger 32 is actually formed in a housing 35, and a finger rock arm 36 is mounted 
on pivots 37 in the forward portion of the housing 35. Behind the finger rockable arm 36 there is 
located one or two magnets 38. The magnets 38 operate with the electronic switch mounted in 
the barrel 10 in a manner which is described in further detail 

[0031] The handle 22 also includes a slot 39 for receiving a trigger lock 40. The trigger lock 
rides on a rail 41 and has a protruding portion 42 ahead of the trigger lock which is for engaging 
a slot 43 in the base of the rockable trigger element. When the trigger lock 40 is in a forward 
position, it locks the trigger in the "off 9 function. The operation of the trigger is to move the 
magnets 38 forwards and backwards as indicated by arrow 44. The movement of the magnet 38 
acts to work with the electronic switch 12 in a manner which will be described below. The 
electronic switch is contained inside of the barrel; the magnet is contained outside of the barrel 
10. 

[0032] The six batteries 11a through 1 If are contained in an axial relationship around the 
perimeter of the battery housing 45 and are located in alternative negative-to-positive, positive- 
to-negative relationships. The top edge 46 of the battery housing 45 is closed with a battery 
housing cap 47. The back face 48 of the closure cap 47 has multiple terminals 49 arranged to 
contact the ends of the batteries 11a through 1 If. The opposite phase of the terminals 49 has 
some contact strips 50, 51, and 52, arranged to close the circuit of the various batteries and also 
to make a connection with the central core or housing 54, which secures the lamp 54. The lamp 
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54 has a side contact 55 and a central contact 56, which connects respectively with the strips 51 
and 57 as indicated to close the circuit around the lamp. 

[0033] Also around the circumference of the end cap 47 there are provided space slots 58, which 
have a tongue element 59 removed behind the slot such that there is a gap 60. Complimentary 
space tongue 61 are arranged around periphery of the housing for engaging in the space 60. This 
is done by tongue and groove formation wherein the cap 47 is located onto the top of the housing 
45 so that the tongues 61 engage about its axis in a clockwise position to effect closure. Opening 
is effected by turning the cap 47 oppositely. 

[0034] On the rail walls 62 of the housing 45 are two batteries, 1 lg and 1 lh. These are part of 
the circuit of the flashlight. The batteries 1 lg and 1 lh are connected through strips 63, 64, 65, 
and 66, as indicated. Further contacts are provided on the inside of the strips to effect inclusion 
of all the batteries in the circuit]. 

[0035] On the outside circumference wall 67 of the battery housing there is an area which 
mounts the circuit board of the electronic switch 12. The switch is mounted to be longitudinally 
relative to the axis of the barrel 15 and the battery housing and is essentially parallel to the 
batteries 11a through 1 If. The electronic circuit includes switch 68 and an electronic circuit 
including a transistor 69. The reed switch 68 is part of that circuit. 

[0036] When the battery pack 45 is aligned in the barrel 10 the electronic switch 12 is aligned 
opposite to the trigger. Thus as the magnet 38 moves backwards and forwards as shown by 
arrow 34 the read switch 68 to open and close and thereby permits an electronic circuit to operate 
to open and close and thereby light the lamp 54 or switch off the lamp. 

[0037] The cap 17 includes the transparent face 18. This also has a depending skirt 18a which is 
bonded to the inside of the cap 17. The peripheral end of the skirt 18a and is adjacent to the 
inside thread 16 formed so as to achieve a watertight seal between the skirt 18a and the cap 17. 

[0038] The arrangement of the pistol grip handle 22 is such that elements 69 are cut out from the 
body portion 25 of the handle. This effectively makes the handle relatively lighter but still 
retains the structural integrity of the handle. A hole 70 is provided towards the base of the 
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handle 22 to permit the flashlight to have an anchoring cord attached so that in some uses the 
flashlight can depend from a person's arm or other element on the person's body. In a diving 
condition his life may usefully depend on the wetsuit or belt when not in use. 

[0039] The reflector 13 is formed so that the filament of the lamp 54 is located at the vertex of 
the parabolic effect of the reflector. This relationship provides a situation so that light from the 
lamp 54 is reflected from the reflector in an axially directed column forwardly outside of the face 
18. The beam column may normally not be perfectly formed or directed due to unintentionally 
created imperfections on the reflective surface or the misallocation of the lamp relative the 
vertex. 

[0040] Intentionally formed features 100 are provided on the reflective surface 71 which creates 
irregularities on the reflective surface 71 of the reflector 13. These multiple features cause a 
dispersion of the light in a conical peripheral pattern 101 relative to the central column 102. The 
features are shown as projections or protrusions from the surface 71. In other cases there may 
be indentations on that surface 71. There are different shapes which are possible for the features 
and arrangements of the textured surface can be provided to achieve the desired effect. The 
intensity of beam 102 is greater than the conical dispersion 101. 

[0041] The lens includes a reflective surface, the reflective surface 71 being substantially 
parabolic with multiple protrusions 100 arranged on the reflective surface 71. The multiple 
protrusions 100 are substantially hemispherical protrusions arranged around the reflective 
surface. The protrusions are arranged in rows from a base of the parabolic reflector 71 towards 
the edge of the parabolic reflector. There are multiple protrusions 100 in each row. Successive 
rows are offset relative to protrusions in adjacent rows. The protrusions 100 substantially 
adjacent to the base of the parabolic reflector are relatively smaller than the size of the 
protrusions towards the edge of the parabolic reflector 71 . 

[0042] The protrusions 100 which are substantially hemispherical formations have a diameter at 
the area towards the edge of the reflector is greater than the diameter of the hemispheres toward 
the base of the parabolic reflector 13. 
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[0043] The spacing between the protrusions 100 in each row is between about 3° to 10° in a 
radial axis, the axis being directed through the base of the parabolic reflector. The spacing of 
the protrusions 100 is about 6° in a radial direction around the axis. Each row of protrusions 100 
is offset from an adjacent row, the offset being radially determined between about 1° and 10°. 
The offset is about 3°, 

[0044] The protrusions 100 are substantially hemispherical formations and the diameter of the 
hemispheres at the area towards the edge of the reflector is greater than the diameter of the 
hemispheres toward the base of the parabolic reflector. The diameter of the hemispheres toward 
the edge of the reflector is about 0.04 inches and the diameter toward the base is about 0.02 
inches and the hemispheres between the base and the edge are incrementally different sizes 
increasing from the base toward the edge. There are about 1,260 hemispheres arranged in about 
21 rows from the base of the parabolic reflector toward the edge. 

[0045] The lamp 54 includes a filament, the filament being located substantially at the vertex of 
the parabolic reflector 13 and the array of protrusions 100 on the reflector surface 71 is adapted 
to disperse a fraction of light intensity into a relatively conical pattern of light, the dispersion 
resulting into a relatively larger diameter of light pattern emanating from the lamp. 

[0046] A further feature of the flashlight is the relatively egg-shaped of the barrel 15. It is 
formed into a substantially partial egg shape with the forward end truncated. Essentially it is 
about half an egg, which is formed from the rear end of the barrel and is truncated in the area 
about the point 21 where there are threads for engaging the cap 17. The forward end is thus 
truncated by the cap or lens. 

[0047] In Fig. 3 there is shown the circuit board which forms the basis for the electronic switch 
12. the reed switch 68 and transistor 69 are mounted on the board, and through the contacts, 
there is closed circuit with the batteries 11a through 1 lh and the lamp 54. 

[0048] The battery pack 45 with the eight batteries arranged in the battery housing suitably to 
use up the internal space in the barrel in a space-saving manner and in a way minimizing bulk 
and also use the space efficiently so as not to create negative buoyancy in the light when used 
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underwater. The batteries of the battery pack can be non-rechargeable or rechargeable as desired 
by a user. The batteries are mounted in a housing, the housing being removable from the barrel 
when the cap is removed from the barrel The housing is a substantially cylindrical element for 
mounting multiple batteries in an axial relationship around the axis of the housing. There is a 
mounting for a switch and circuit on an outside wall of the housing. The switch is electronic, 
and includes a reed switch operable by the trigger on the handle. The operation of the flashlight 
by the switch is effected by an element mounted on the flashlight unassociated with the housing 
The electrical components for closing the circuit with the batteries are included in the housing. 
The operation of the flashlight by the switch is effected by an element mounted on the flashlight 
unassociated with the housing, namely an element mounted on the handle. 

[0049] The batteries are located in the barrel in a manner to relatively maximize the battery 
power and minimize the amount of unused space in the barrel. The handle and barrel are 
economically structured to promote a balance in the flashlight. The flashlight with six batteries 
mounted in the barrel can balance to enable the flashlight to stand on a base of the handle 
without tipping forward or backward. The handle is formed of elements cut out from structure 
forming the handle so as to enhance lightness of the handle while at the same time retaining the 
structural strength of the handle. The handle includes two component materials, a relatively more 
rigid forward material to be gripped by fingers of a user and a relatively less flexible material for 
location about the base of a hand of a user when the hand of a user surrounds the handle. 

[0050] Many other examples of the invention exist, each differing from others in matters of 
detail only. The invention is to be determined solely by the following claims 
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